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0.1 Colony classificator maths

Through approximating the relation between the fluorescent protein level with the fluorescence
intensity as a linear one, it’s possible to write:

Fluorescence intensity vector = A · fluorescence protein level vector + basal signal
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where A is the linearization matrix that contains the liner relation slopes values, which correspond
to the amount of signal produced by each unit of fluorescent protein concentration

(
e.g.aRR =

red signal produced per unit of FPR, aRG = green signal produced per unit of FPR, etc
)

If it have only one fluorescent protein per colony, let’s say FPR > 0, FPG = 0, FPO = 0, then:R(t)
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That is equal to: R(t)

G(t)
B(t)

 =

FPR · aRR

FPR · aRG
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+
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By taking only the red and green channels we can obtain a 2 eq. system:

(1) R(t) = FPR · aRR +R0

(2) G(t) = FPR · aRG +G0

Assuming aRG 6= 0 , rearrange (2) as:

FPR =
G(t)−G0

aRG

and replacing $FP_R $ on (1):

R(t) =
G(t)−G0

aRG
· aRR +R0
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Rearranging it gives:

R(t) = G(t)
aRR

aRG
− G0 · aRR

aRG
+R0

Finally, condensing the constants it becomes a linear relation between R(t) and G(t).:

R(t) = G(t) ·mR + bR

where mR = aRR
aRG

and bR = R0−G0∗aRR
aRG

, which are intrinsic parameters of each fluorescent protein.

By proceeding the same way, it is possible to obtain a characteristic linear expression for each
fluorescent protein:

when FPR = 0, FPG > 0, FPO = 0:

R(t) = G(t) ·mG + bG

when FPR = 0, FPG = 0, FPO > 0:

R(t) = G(t) ·mO + bO
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